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Hastalarda Serum Cinko Duzeyinin Degerlendiriimesi
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Abstract

The COVID-19 (Coronavirus Disease 2019) outbreak has not yet ended and poses a persistent hazard
to individuals, communities, and healthcare systems globally. Similar to numerous other diseases, the immune
system of the patient is intricately associated with the advancement and mortality rates of COVID-19. In
general, the immune system plays a crucial role in protecting the host against infections and neoplastic cells,
and a well-balanced diet can enhance the immune system's ability to effectively defend against infectious
agents. There have been suggestions that the administration of zinc supplements may decrease the occurrence
of lower respiratory tract infections in children who are deficient in zinc. This study will thus examine the
potential of zinc as a preventive and therapeutic agent, either on its own or in conjunction with other
techniques, as zinc fulfills all the requirements outlined above. The study cohort was stratified into three
distinct groups, namely critical care patients, service patients, and a healthy control group; a total of 24
COVID-19 patients in critical care, 27 ward-treated COVID-19 patients, and 26 healthy individuals. The groups
exhibited a notable disparity in age distribution (p<0.001). A statistically significant difference was seen among
the groups in relation to the survey results, presence of chronic disease, and length of hospital stay (p<0.001,
p<0.001, and p=0.007, respectively). COVID-19 patients (n=51) exhibited markedly reduced zinc levels in
comparison to a control group of healthy individuals (n=26). It was observed that the average zinc level in
patients diagnosed with COVID-19 was 89 pg/dl (range: 43-123 ug/dl). In comparison, the median zinc level
in individuals without COVID-19 was found to be 99.5 ug/dl (range: 79-125 pg/dl). A statistically significant
difference was observed between the groups (p=0.023). The study revealed that a total of 13 individuals,
accounting for 25.5% of the COVID-19 patients, exhibited a deficiency in zinc levels. The findings of our study
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indicate that zinc potentially plays a significant role in the context of COVID-19. However, additional research
is required to get a comprehensive understanding of the association between COVID-19 and zinc.

Keywords: COVID-19, COVID prognosis, SARS-CoV-2, Serum zinc level.

Ozet

Henliz tam olarak sonlanmamis olan COVID-19 (Coronavirus Disease 2019) salgini bireyler, topluluklar
ve saglik sistemleri icin klresel Glgekte kalic bir tehlike olusturmaktadir. Pek cok hastalikta oldugu gibi
hastanin badisiklik sistemi COVID-19'un ilerlemesi ve 6lim oranlariyla karmasik bir sekilde iligkilidir. Genel
olarak badisiklik sistemi, konakglyi enfeksiyonlara ve neoplastik hiicrelere karsi korumada ¢ok 6nemli bir rol
oynar ve iyi dengelenmis bir beslenme, badisiklik sisteminin enfeksiyoz etkenlere karsi etkili savunma
yetenedini artirabilir. Cinko eksikligi olan gocuklarda cinko takviyesinin alt solunum yolu enfeksiyonlarinin
olusumunu azaltabilecegi yéniinde 6nerilerde bulunulmustur. Bu calismada, ginkonun yukarida 6zetlenen tim
gereklilikleri yerine getirmesine dayanarak, cinkonun tek basina veya diger tekniklerle birlikte Gnleyici ve
tedavi edici bir etken olarak potansiyeli incelenecektir. Calisma kohortu kritik bakim hastalari, servis hastalari
ve saglikh kontrol grubu olmak Uzere (g ayri gruba ayrildi; 24 yodun bakim COVID-19 hastasi, 27 serviste
tedavi goren COVID-19 hastasi ve 26 saglikh kisi. Gruplar yas dadiimi agisindan anlaml derede bir esitsizlik
sergiledi (p<0.001). Karsilastirmali analizler, survey (mortalite) sonuclari, kronik hastalik varligi ve hastanede
kalis slresi acgisindan gruplar arasinda istatistiksel olarak anlamh farkhliklar oldugunu gosterdi (sirasiyla
p<0.001, p<0.001 ve p=0.007). COVID-19 hastalari (n=51), saglikli bireylerden olusan kontrol grubu (n=26)
ile karsilastirildiginda belirgin sekilde diisiik ginko seviyeleri sergiledi. COVID-19 tanisi alan hastalarda
ortalama cinko seviyesinin 89 ug/dl (aralik: 43-123 pg/dl) oldugu goézlemlendi. Buna karsin, COVID-19
olmayan bireylerde ortalama ginko dlizeyi 99.5 pg/dl (aralik: 79-125 ug/dl) olarak belirlendi. Gruplar arasinda
istatistiksel olarak anlamli dizeyde farklilik oldugu gézlendi (p=0.023). Calisma, COVID-19 hastalarinin
%25.5'ini olusturan toplam 13 kisinin ginko dizeylerinde eksiklik sergiledigini ortaya cikardi. Calismamizin
bulgulan ginkonun potansiyel olarak COVID-19 baglaminda énemli bir rol oynadigina isaret etmektedir. Ancak,
COVID-19 ile ginko arasindaki iliskinin kapsaml bir sekilde anlasiimasi igin ek arastirmalara ihtiyag vardir.

Anahtar Kelimeler: COVID-19, COVID prognozu, SARS-CoV-2, Serum ginko dlizeyi.

Introduction

The COVID-19 (Coronavirus Disease 2019)
outbreak has not yet ended and poses a persistent
threat to individuals, communities, and healthcare
systems on a global scale. Similar to several other
diseases, the immune system of the host exhibits
a significant association with the advancement
and mortality rates of COVID-19 [1]. The host's
immune system plays a crucial role in protecting
against infections and neoplastic cells, and a well-
balanced diet can enhance the immune system's
ability to effectively defend against infectious
agents [2-4]. Zinc (Zn), a mineral known for its
anti-inflammatory and antioxidant properties, has
been identified as having a significant impact on
immune function, particularly in relation to
antiviral immunity [5,6]. Zinc, the second most
prevalent trace metal in the human body following
iron, plays a crucial role in various cellular
processes, including immune mechanisms [7].
Zinc has been found to exhibit enhanced efficacy

in modulating T cells inside the immune system.
The synthesis of serum thymulin, a crucial factor
in the development of T lymphocytes, is reliant on
zinc. In the event of a potential shortfall in zinc,
the quantity of serum thymulin drops, leading to
the suppression of T Ilymphocyte maturation.
Additionally, a decrease in the production of
cytokines, particularly IL-6, has been documented
[8]. Zinc serves a dual role in biological systems,
acting as both an anti-inflammatory molecule and
an antioxidant that aids in the stabilization of
cellular membranes [9].

According to a study conducted by Lassi et al.
there is some evidence to suggest that zinc
supplementation may decrease the occurrence of
lower respiratory tract infections in children who
have a shortage in zinc [10]. Furthermore, Singh
and Das have proposed that the administration of
zinc supplements may decrease the occurrence of
lower respiratory tract infections in children who
exhibit zinc deficiency [11].
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In vitro investigations have demonstrated
that a reduction in zinc levels facilitates the
interaction between angiotensin converting
enzyme 2 (ACE-2) and the spike protein of severe
acute respiratory syndrome coronavirus 2 (SARS-
CoVv-2) [12]. Conversely, elevated zinc levels
impede ACE-2 expression, leading to a decrease
in viral presence.

The objective of this study is to assess and
compare the serum zinc levels among COVID-19
patients receiving care in both the general service
and intensive care unit at our hospital.
Additionally, the study aims to examine the
correlation between serum zinc levels and the
disease prognosis, while also comparing these
levels with those of healthy individuals.

Material and Method

The study was conducted after obtaining
ethical approval from “University of Health
Sciences (UHS), Samsun Training and Research
Hospital Non-interventional Clinical Research
Ethics Committee”, date: 12.03.2021, decision
no: 2021/5/15. The study was carried out in
accordance with the tenets of the Declaration of
Helsinki.

The demographic information of the patients,
the duration of hospital stay for COVID-19
prognosis, and the CO-RADS (COVID-19
Reporting and Data System) Score
subjected to statistical analysis using the SPSS
software (IBM Corp., Armonk, NY). Individuals
with underlying secondary diseases were defined
as “presence of chronic disease”. Such chronic
diseases include hypertension, severe obesity,
chronic obstructive pulmonary disease, asthma,
diabetes, cardiovascular disease, chronic kidney,
and chronic liver disease. Patients under the age
of 18 were not included in the study.

were

During the period of March 15, 2020 to June
15, 2020, serum samples of COVID-19 patients
who were monitored in both the general service
and critical care unit were collected for analysis of
zinc levels at our laboratory, in addition to other
testing. A total volume of 5 milliliters of venous
blood samples obtained from patients using a gel
separator tube (BD Vacutainer, UK) and

afterwards stored at a temperature of -20°C. The
zinc concentration was assessed in a total of 77
serum samples that had been kept. The
colorimetric approach employed in this study
utilized an automated Indiko Plus analyzer
(Thermo Scientific, US). The reference range
plasma concentration employed for zinc was 70-
110 pg/dl. In order to assess the validity of the
approach, a two-level random control was
examined. The Randox chemistry control samples
used were Human Test Control-2 LOT-1369 UN
and Human Control-3 LOT- 1066 UE.

Additionally, COVID-19 patients
categorized based on their serum zinc levels for
the Randox Immunoassay Control. A zinc level
below 70 ug/dl was classified as 'zinc deficient'.

Were

Statistical analyses

The variables were subjected to a descriptive
statistical analysis using IBM SPSS Statistics 21.0
(IBM Corp., Armonk, NY, US). This analysis
included the calculation of the mean, standard
deviation, percent, median, and interquartile
range (IQR; 25-75%). Chi-square and Fisher’s
exact test were used to compare the ratios and
relationships among the attributes of the research
groups. The Mann-Whitney U-test and t-test were
employed to assess the differences in continuous
variables across the various research groups. The
logistic
regression analysis in order to calculate the odds
ratio (OR) and 95% confidence intervals (95%
CI). Statistical significance was attributed to the
results when the p value was less than 0.05.

researchers conducted a univariate

Results

The study cohort was stratified into three
distinct groups: A total of 24 COVID-19 patients
in critical care, 27 service patients (ward-treated
COVID-19 patients), and a control group consist
of 26 healthy individuals. There existed a notable
disparity in age distribution between the groups,
with a statistical significance at the p<0.001 level.
A statistically significant difference was seen
between the groups in relation to the survey
results (mortality rate), presence of chronic
disease, and length of hospital stay (p<0.001,
p<0.001, and p=0.007, respectively) (Table 1).
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Table 1. Demographic and clinical characteristics of the study groups.

Intensive care
(n=24)

Age (year)’ 67.54+13.32

Female 14 (58.3%)
Sex*

Male 10 (41.7%)

Living 5 (20.8%)
Survey*

Exitus 19 (79.2%)

Presence of chronic disease* 16 (66.7%)

Length of stay in hospital * 14.3+£10.29

Service Healthy
(n=27) (n=26) P
50.67+£12.05 50.15+16.02 <0.001
20 (74.1%) 16 (%61.5) 0.454%*
7 (25.9%) 10 (%38.5)
25 (92.6%) 26 (%100) <0.001%**
2 (7.4%) 0 (%0.0)
3 (11.1%) <0.001**
7.22+3.92 0.007***

T+ mean * standard deviation. ¥; n (%). *; Kruskal Wallis Test. **; Pearson Chi-Square or Fisher's Exact test.

*** Independent samples t-test.

A notable decrease in zinc concentrations was
seen in individuals diagnosed with COVID-19
(n=51) in comparison to a control group of
healthy individuals (n=26). The median zinc level
in individuals diagnosed with COVID-19 was 89
pg/dl, with a range of 43 to 123 pg/dl. In contrast,
the median zinc level in individuals without
COVID-19 was found to be 99.5 pg/dl, with a
range of 79 to 125 pjg/dl. The observed
discrepancy exhibited statistical significance
(p=0.023). A total of 13 individuals, accounting
for 25.5% of the COVID-19 patients, exhibited a
deficiency in zinc levels. A zinc shortage was
observed in one of the participants classified as
healthy. There was a statistically significant
difference seen between the groups in relation to
zinc insufficiency (p=0.030).

The Spearman correlation study revealed a
negative association between zinc levels and CO-
RADS score (r=-0.248, p=0.031) (Figure 1).

Table 2 indicates that there was no statistically
significant correlation observed between zinc
levels and both age and hospitalization days.

Zn

CORADS

Figure 1. Correlation graph between zinc level and
CO-RADS scores.

Table 2. Correlation between numerical parameters and the zinc levels.

Parameters

Age
Zinc levels
Length of stay in hospital

*Spearman's Rho; correlation coefficient.

The possible correlation between serum zinc
concentration and the need for intensive care was
evaluated and a negative correlation (r=-0.260,
p=0.023) was found between the serum zinc
levels and the likelihood of hospitalization in the
critical care unit.

Spearman's rho* p
-0.085 0.465
-0.141 0.223
Discussion

Zinc is classified as a trace element and
possesses significant immunomodulatory and
antiviral characteristics [13]. Several research
have been conducted to investigate the serum
zinc levels in adult individuals diagnosed with
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COVID-19 [6]. In a study conducted by Jothimani
et al., it was demonstrated that among a cohort
of 47 adult patients who were hospitalized for
COVID-19, 27 individuals (57.4%) exhibited low
serum zinc levels [14]. According to another study
conducted by Yasui et al. [15], among the 29
adult patients diagnosed with COVID-19 nine
individuals, accounting for 31% of the cohort,
exhibited low levels of serum zinc. A recent study
conducted on a cohort of 33 adult patients
diagnosed with COVID-19 revealed that low
serum zinc levels in patients with COVID-19 might
be a response to SARS-CoV-2 in the acute phase
and the researchers suggested that intravenous
zinc treatment can reverse this effect [16]. In our
study, a notable distinction observed between the
groups in terms of transitioning to the critical care
unit. Also, notable disparities were observed
among the groups with regards to the survey
results (mortality rates), prevalence of chronic
disease, and duration of hospitalization (p<0.001,
p<0.001, and p=0.007, respectively, Table 1).

In a research study involving children, it was
shown that the rate of hospitalization among
patients with low zinc levels was considerably
greater compared to those with normal zinc levels
[17]. Specifically, 5 of 11 patients (45.5%) in the
low zinc group were hospitalized, whereas only 10
of 89 patients (11.2%) in the normal zinc group
required hospitalization [17]. This difference was
found to be statistically significant (p=0.011). The
study found that the median serum zinc level
among individuals diagnosed with COVID-19 was
88.5 p/dL, with an IQR of 77.2-100. This value
was significantly lower compared to the median
level of 98 p/dL (IQR 84-111) observed in the
control group. The statistical analysis revealed a
p-value of 0.001, indicating a significant difference
between the two groups. The study found no
significant correlation between the severity of
COVID-19 and the serum zinc levels in children
[17]. In our investigation, we observed a notable
among individuals
diagnosed with COVID-19 (n=51) in comparison
to a control group of healthy individuals (n=26).
We observed that the median zinc level among
individuals diagnosed with COVID-19 was 89
pg/dl, with a range of 43 to 123 pg/dl. In contrast,
the median zinc level among healthy individuals

decrease in zinc levels

was found to be 99.50 ug/dl, with a range of 79
to 125 pg/dl. The observed discrepancy exhibited
statistical significance (p=0.023).

In a recent study [14], a total of 47 COVID-
19 patients were compared to a control group of
45 healthy individuals. The analysis revealed that
the COVID-19 patients had considerably lower
zinc levels compared to the healthy controls. The
median zinc level in the COVID-19 group was 74.5
pg/dl, with an interquartile range of 53.4-94.6
pg/dl. In contrast, the healthy control group had
a median zinc level of 105.8 ug/dl, with an
interquartile range of 95.65-120.9 ug/dl. This
difference was shown to be statistically
significant, with a p-value of less than 0.001. The
study also revealed that amongst the COVID-19
patients, 27 (57.4%) were exhibited a deficiency
in zinc levels. These patients (with zinc deficient)
had higher rates of complications (p=0.009), a
potential development of acute respiratory
distress syndrome (18.5% vs. 0%, p=0.06),
utilization of corticosteroid therapy (p=0.02),
longer hospital stays (p=0.06), and an elevated
mortality rate (18.5% vs. 0%, p=0.06). The
observed odds ratio (OR) for the occurrence of
problems among individuals diagnosed with
COVID-19 and exhibiting zinc insufficiency was
determined to be 5.54 [14]. Similarly, according
to Patel et al. there exists a correlation between
decreased levels of zinc in the serum and an
elevated susceptibility to respiratory
distress syndrome, heightened levels of
proinflammatory mediators, prolonged durations
of hospitalization, and increased mortality rates
among adult patients [16].

acute

Conclusion

In this study, a statistically significant inverse
correlation was seen between serum zinc levels
and intensive care hospitalization; when the
concentration of zinc declined, there was a
corresponding rise in the frequency of admissions
to the intensive care unit. Also, a statistically
significant decrease was found in zinc levels of
COVID-19 patients. These findings indicate that
zinc potentially plays a significant role in the
context of COVID-19 course. However, additional
research is required to well understanding of the
association between COVID-19 and zinc.
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